






















The Wood-Pawcatuck River generally meets nutrient-related water quality standards except in the
tidal portions (and some ponds and brooks upstream such as Yawgooand Barber ponds and
Chickashen Brook because of eutrophication driven primarily by phosphorus). The tidal
Pawcatuck is listed as impaired by low dissolved oxygen. Granger52 found low oxygen conditions
in CT portions of Little Narragansett Bay.

RI OEM has completed TMDLs for ponds and brooks in the watershed and included estimates of
stormwater management measures on its TMDL implementation list. Preliminar work toward
TMDLs for the tidal Pawcatuck and Little Narragansett Bay was initiated but has been suspended
due to staff shortages at RI OEM. Although the TMDL is not complete , RI OEM identified the
likely need for stormwater management measures for 10 areas in the watershed (5 state and 5
local) and included these on its TMDL implementation list. A community ISDS repair program
for Westerly is included on the CWFA PPL. Charlestown and South Kingstown have programs in
place. Three other communities in the watershed (Hopkinton, Richmond, and Exeter) have
municipal onsite treatement system management plans under study.

The Westerly WWTF has been issued a permit callng for less than 5.5 mg/l ammonia and a
design target ofless than 12 mg/l nitrogen. The upgrade project was completed in October, 2003.
The watershed delivers large quantities of nutrients to the tidal Pawcatuck River and Little
Narragansett Bay. Nitrate flux appears to be decreasing despite a population increase in the
watershed of nearly 40% over the past 20 years

-7 monitor changes in the tidal Pawcatuck and watershed to determine if further actions
are necessary

2. By 2020, restore the Seekonk. Moshassuck. Providence. and Pawtuxet Rivers, Upper Bay. and
Mount Hope Bay to fishable and swimmable condition.

The Providence and Seekonk Rivers and the Upper Bay are sufficiently tightly coupled to be
considered as a single unit. The Moshassuck and Pawtxet Rivers (as well as the Blackstone and
Woonasquatucket Rivers considered above and the Ten Mile River) drain to the
Providence/Seekonk. Mt. Hope Bay can be considered separately.

A. Moshassuck River

The Moshassuck River is not listed as impaired by dissolved oxygen conditions. Dissolved
oxygen concentrations measured by River Rescue generally met the regulatory standard of greater
than 5.0 mg/l and over 60% saturation. Sources of pollution consist largely ofCSOs and nonpoint
pollution. No WWTFs discharge to the Moshassuck. CSOs are to be dealt with through a
combination of separating sewers and connections to the storage tunnel as part of phase 2 to be
completed by 2014. Lincoln, now approximately halfsewered, has development of a wastewater
facilties plan on the CWF A PPL.

-7 preserve status as unimpaired by low oxygen or nutrients

B. Pawtuxet River

The main stem of the Pawtuxet River is listed as impaired by low dissolved oxygen and nutrients.
The upper reaches of the river supply drinking water and meet fishable standards. Several ponds
in the lower watershed (Roger Williams Park Ponds , Mashapaug Pond, and Spectacle Pond) are
listed as impaired by low oxygen, excess algal growth, and phosphorus.



RI OEM has addressed the main stem impairmetlt by issuing discharge permits that constitute a
control action equivalent to a TMDL. Three WWTFs discharge to the Pawtuxet River. Together
these plants constitute the majority of nutrient loading to the river. All the plants now have total
nitrogen limits of 8 mg/l , including not more than 2 mg/l of ammonia nitrogen. Phosphorus.is
limited to 1 mg/l. The West Warwick plant is due to complete construction of upgrades to meet
these permit limits in July, 2005. The Warick plant improvements should be completed by
September, 2004. The Cranston plant is currently achieving the ammonia limit and additional
upgrades for phosphorus and nitrogen should be completed in 2007. These projects are on the
CWFA PPL or have been supported in the past. Sewers apd interceptors for Coventry, West
Warwick, and West Greenwich are also on the CWFA PPL. Johnston has established a municipal
onsite treatment system management plan and three other communities (Scituate, Foster and
Coventry) are considering such plans. Other communities in the Pawtuxet watershed are largely
sewered. Stormwater management actions in 5 areas of the watershed (all state responsibility) are
also included on OEM' s TMDL implementation list. Eleven of the twenty largest outfalls
identified by RI DOT (by mass of pollutants discharged) discharge to the Pawtuxet River. RI
DOT's 1- 95 Storm drain Retrofit Project has prioritized work in the Pawtuxet watershed - with the
five largest outfalls targeted for construction of retrofit BMPs.

monitor changes as WWTF upgrades are completed and determine if further action
needed

C. Providence/Seekonk River and Upper Narragansett Bay

The Seekonk River, the Providence River, and Upper Narragansett Bay are listed as impaired by
low dissolved oxygen and nutrients. Dissolved oxygen conditions are affected by nutrient inputs
from the Blackstone, Ten Mile, Woonasquatucket, Moshassuck, and Pawtuxet Rivers and
WWTFs at Bucklin Point, Fields Point, and East Providence.

For the Providence/Seekonk Rivers and Upper Bay, RI OEM has adopted a goal of reducing
nitrogen loadings from RI WWTFs by 45%. This is based on reexamination of observed and
experimental data, together with analysis of performance of available technology. If treatment
plant loadings constitute 66% of river and upper Bay loadings and all are reduced by 45%, overall
loading would be reduced by 30%. Improvements to RI facilties to provide advanced treatment
are included on the CWFA PPL (except East Providence, Woonsocket, and Warren).

provide best practicable treatment for nitrogen removal at WWTFs discharging to the
Providence/Seekonk (and Ten Mile) Rivers;

ensure that action is taken to reduce nitrogen loading from the Blackstone
Woonasquatucket, and Pawtuxet Rivers as outlined above;

complete NBC CSO project

F. Mt. Hope Bay

MA and RI portions ofMt. Hope Bay, as well as the tidal Taunton and Cole Rivers , are listed as
impaired by low dissolved oxygen and nutrients. Dissolved oxygen studies have been conducted
since 1972 by New England Power Company and Marine Research, Inc. , Brown University in
1972- , MA CZM since 1999 , and Narragansett Bay volunteer surveys since 1999 . Summer
hypoxic conditions were found most frequently along a zone near the northern shore, particularly
near the mouths ofthe Lee and Cole Rivers. 1972-73 studies found hypoxic conditions over a
broad area of Mt. Hope Bay but a review of 1972-98 data found that low dissolved oxygen
conditions were less prevalent in the mid-bay waters near Spar Island than at the sampling
locations nearer to Brayton Point. Dissolved oxygen concentrations less than 4 mg/l occurred in



these waters every year but three (1987 , 1996, and 1997) and occasionally represented greater
than 20% of the June-August readings.

Both states recognize impairment of these waters as a condition requiring a TMDL but work has
not yet started. The MA Estuaries Project has proposed a three-year data collection effort
extending as far inland as Brockton, staring next summer if funding is approved. This effort
would produce a TMDL Tech Report. MA DEP has also developed a preliminary scope of work
for the Taunton River leading to development of a nutrient TMDL. An assessment effort is
planned as phase lIB ofthe Fall River CSO project. Although the CSO project is not aimed at
nutrient reduction, this assessment may afford a significant opportnity to assess the condition ofall major pollutants. 
The major nutrient sources to Mt. Hope Bay are the Taunton River and wastewater (and CSO)
discharges frolp Fall River. Additional river inputs come from the Cole, Lee, Kickamuit, and
Quequechan Rivers. Nixon et al. 

57 estimated 1638 metric tons/yr discharged from the Taunton
River and 434 metric tons from the Fall River WWTF , totaling 2072 metrictons/yr loading to Mt.
Hope Bay. Isaac58 estimated 1297 metric tons/yr based on his "river method" (781 metric tons/yr
from nonpoint sources and 514 metric tons/yr from point sources). He estimated 1920 metric
tons/yr using a "land use" method (720 metric tons/yr from nonpoint sources and 1200 metric
tons/yr from point sources including Brockton, Taunton, and four other WWTFs in the Taunton
watershed in addition to the Fall River plant.

The Fall River WWTF does not have nutrient removal requirements but is monitoring nutrients.
The facility is in the midst of an upgrade to increase capacity from 50 to 106 MGD to reduce
CSOs. Fall River s CSO project, including increased plant capacity, wil greatly reduce overflows
but not nitrogen loading. Other treatment plants in the watershed do not now have nitrogen limits.
(The Brockton plant, in a major upgrade, is being designed to remove nitrogen). Most facilities
(except Fall River and Somerset) have limits on ammonia discharges. Present phosphorus limits
are 1.0 mg/l at Brockton, Bridgewater, and Mansfield and 0.2 mg/l at Middleboro. MA DEP does
not regard septic systems as a significant source for this watershed although there may be
localized effects in some areas. MA and RI communities in the watershed are on schedule with
respect to stormwater management plans and permitting.

-7 conduct a comprehensive bi-state assessment of nutrient pollution in Mt. Hope
Bay to determine the extent of nutrient removal required for WWTFs discharging
to Mt. Hope Bay and the Taunton River; examine other sources to determine if
additional actions are necessary
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Narragansett Bay Bacterial Pollution

, The Issue

Bacteria (and viruses and protozoa) in Bay waters can present a danger to public health. Because
, of that threat, bathing and shell fishing uses of the Bay are limited in some areas. Much progress
has been made eliminating these microorganisms that cause ilnesses. The public is well protected
from the epidemics of typhoid and cholera such as occurred in the 1800s. However, the esthetic
and recreational value of the Bay, as well as its value as a shell fishing ground, continues to be
reduced because of bacterial pollution.

Sources

Most bacteria that present athreat to human health are associated with the feces ofwar blooded
animals. (Naturally occurring Vibrio species can cause human illness through shellfish
consumption but outbreaks are rare in Naragansett Bay.) Escherich in 1885 determined that a
group of bacteria, which he termed "coliform bacteria , were always detected in high
concentrations in human feces. The thermotoler;mt (capable of growing at the elevated
temperature of 44.5 C) subgroup of coliform bacteria has been shown to be more specifically
related to coliform bacteria in feces of humans and warm-blooded animals and is called "fecal
coliforms . Current efforts are switching to tise of enterococci organisms as the standard for
detection of risk in recreational waters . All of these standards are indicators rather than
comprehensive assessments of all pathogens but, in addition to being more practical , they should
be increasingly precise and reliable.

In recent years , combined sewer overflows (CSOs) have been the major source of fecal coliforms
to the Bay. CSOs were estimated to contribute 80% of fecal coliforms entering the
Providence/Seekonk River during wet weather and precipitation events . Annual fecal coliform
loads from the CSOs were nearly four orders of magnitude (Le. a factor of 10 000) higher than
loads from wastewater treatment facilities (WWTFs) and approximately 200 times the estimated
annual loading from separate storm drains . CSOs were estimated to be responsible for 96% of
the fecal coliforms entering Mt. Hope Bay in wet weather

WWTFs typically are required to limit discharges of fecal coliforms to 200 organisms/1 00 ml as a
monthly average and 400 organisms/100 ml as a daily maximum (both expressed as geometric
means). At such levels , WWTFs are rarely a major source of bacterial pollution. However
because of the possibilty of by-passes due to equipment failure or other events, restrictions are
placed on the use of Bay waters in the vicinity of WWTFs. 

Cesspools and failed septic systems can be a significant source of bacterial pollution. 37% ofRI'
population is served by Individual Sewage Disposal Systems (ISDSs) (see map). Inspection 
over 1200 septic systems in the Greenwich Bay area found 2% of systems in violation. Wet
weather increases transport of bacteria from cesspools and septic systems as well as many other
sources. More than 150 storm water outfalls have been identified along Greenwich Bay, its coves
and along tributaries in Brush Neck Cove, Buttonwoods Cove, and Warwick Cove. Sampling of
discharges from these outfalls in wet weather have shown fecal coliform counts in excess of

000/ml as a geometric mean with single samples reaching into the milions. Waterfowl , wildlife
and domestic pets are also sources of bacteria to Greenwich Bay. Birds , in particular, are
observed in large numbers but no estimate has been made of their contribution to Greenwich Bay
bacteria. Boats could also be a source of bacterial pollution to Greenwich Bay. Greenwich Bay,
along with the whole of Narragansett Bay and RI marine waters , is designated as a "no discharge
area. Pump-out facilties are available but more can be done to ensure convenie ce and use,



ISDS Repair Permits
1992 to Present

IJ,I reW.

180S Repair Permits

Sewered Area

RI OEM has completed five TMDLs for fecal coli forms in rivers draining to Naragansett Bay-
the Barrington, Runnins , Palmer, Narrow, and Hunt Rivers - as well as for the Saugatucket River
which drains to Point Judith Pond. Two other fecal coliform TMDLs have been submitted to EP 
for final approval - the Sakonnet River and The Cove at Island Park - and another fecal coliform
TMDL for Greenhil and Ninigret Ponds has been submitted for preliminary review. Lastly, a
fecal coliform TMDL for Greenwich Bay waters has just been released for public comment.
Sources in some cases have been identified (along with corrective actions) but, in other cases



sources remain elusive. An analysis of coliform contamination in Buttermilk Bay, MA ilustrates
many sources and techniques applicable to the Naragansett Bay watershed . RI HEALTH is
attempting to develop a capabilty for RNA fingerprinting to identify sources of bacterial
pollution. The MA DEP recently released a draft TMDL, including RNA analysis of sources , for
Massachusetts portions of the Palmer River . RI OEM completed identification of bacteria
sources in Green Hil Pond using polymerase chain reaction in July of2003

1m pacts

Beaches are closed when bacteria standards are not met. RI HEALTH, with support from EP A
conducts a risk-based beach monitoring program at all licensed beaches in the state. The standard
for fecal coliforms in saltwater is 50/ml MPN (most probable number with not more than 10% of
samples exceeding 500); enterococci must be less than 35/ml MPN (geometric mean). In
Massachusetts, beach monitoring programs are conducted by municipalities. RI beaches in were
closed more than four times as often in 2003 than in 2002 - a total of 454 days in 2003

The interstate shellfishing industry is regulated under the FDA' s National Shellfish Sanitation
Program to maintain national health standards. Both MA and RI conduct bacteriological
monitoring of shellfish waters in order to maintain certification of these waters for shellfish
harvesting for direct human consumption. The standard for fecal coliforms is 14/ml MPN
(geometric mean with not more than 10% of samples exceeding 49). Harvesting is permitted in
approved areas and prohibited in closed areas. Other areas are conditionally approved on a
seasonal basis (reflecting potential pollution from boats) or on a rainfall-related basis. Closures
are also imposed as stock management measures unrelated to water quality conditions.
Collectively, areas that are not approved are termed "restricted" . The percent approved area in RI
waters has fallen from 68% of bay in 1985 to 63% in 2003. Most ofthe change reflects
administrative decisions to reduce any possible risk to human health by, for instance, setting
larger restricted areas around WWTFs.

The transition in standards (from fecal coliforms to enterococci) and the differences between
shellfish (set by FDA) and bathing beach (set by EPA) procedures wil cause some technical
disagreements but have generally been consistent regarding use or closure.

Strategy

Bacteria pollution reduction efforts should focus on eliminating or reducing wet weather delivery.
CSO reduction projects have been initiated and need to be completed. Storm water management
efforts are beginning and should be targeted to relieve swimming and shellfishing limitations.
Cesspools should be phased out and septic systems properly maintained. Most dry weather flows
of bacteria pollution (except WWTFs) are illegal and should be eliminated when discovered.
Corrective action for sources related to beach closures, regardless of weather conditions , should
be given high priority.

Most municipalities in the watershed are now required by state and federal regulations to seek
permits for municipal separate storm sewer systems (MS4s). Applications must include a storm
water management plan that addresses six minimum measures as well as TMDL and other water
quality restoration plan requirements. Municipalities are asked to give priority to ilicit discharge
detection and elimination efforts in areas that impact beaches.

Older Individual Sewage Disposal Systems (ISDSs), especially cesspools , are often inadequate.
MA Title V regulations help eliminate failed systems that may be impacting embayments and
tributaries. RI should adopt a plan to phase out high risk cesspools. Many cities and towns in both



states support municipal septic system management plans and are adopting community septic
system loan programs to help ensure proper maintenance of existing septic systems.

Goals and Reduction Measures

The focus of this initial report is on goals assigned to the panel. These goals direct attention to
specific areas. Other areas which might stand out as particularly important in a more
comprehensive analysis have not been addressed here.

1, By 2010. reopen 25% of areas now closed to swimming

The RI HEALTH advises against swimming (primary contact recreation) north of Conimicut
Point. This includes a number of sites that, historically, have been used as beaches , including
Gaspee Point and Crescent Park (Riverside). Phase 1 of the NBC csO project should 
completed by 2007. (The NBC CSO project is included on the Clean Water Finance Agency
Project Priority List (CWFA PPL).) Bacterial loading to the Providence/Seekonk River is
expected to be reduced by 40%. The complete NBC CSO project is expected to be completed in
2022 , reducing bacterial loading by 95-98%. Monitoring at sites north of Conimicut Point in the
late 1980s suggested that, with reductions in bacterial loading, some of these beaches might be
reopened for swimming. In fact, samples from the Riverside beach never exceeded EPAcriteria
More extensive monitoring in 1999 showed beach water quality standards were met at 11 upper

Bay sites close to 50% of the time but, in 2000 , only 44% of samples met standards . Modeling
reported in the CSO Environmental Assessment estimated that, even with completion of all
phases of the CSO project, water quality at Gaspee Point and Crescent Park would fail to meet
standards 25-30% of the time. Those estimates may be pessimistic about conditions at completion
given that other improvements , such as at the Bucklin Point WWTF, were not considered. Urban
residents indicate unmet demand for beach recreation, particularly at nearby locations RI OEM
designates uses of Providence/Seekonk River areas to include primary and secondary contact
recreation.

Data for the NBC CSO project environmental assessment indicate that conditions in the
Seekonk River and Providence River north of Fields Point fail to meet swimming water standards
even in dry weather. On completion of phases of the CSO project, beach reopenings may be most
likely in the area between Fields Point and Conimicut Point. 

No beaches in Mt. Hope Bay or elsewhere Naragansett Bay other than theupper Bay are
regarded as "closed". Significant reductions in bacteria counts are expected in Mt. Hope Bay with
completion of the second phase of the CSO project there by the end of2004. Projections of water
quality at potential swimming areas do not appear to have been made.

-7 The only closed beaches in Naragansett Bay are north ofConimicut Point. The post-phase 1
assessment of effectiveness of the NBC CSO project should include a focus on actual and
potential swimming water quality in this area and limitations by both CSO and non-CSO sources.
This aspect of the assessment should be done in cooperation with RI HEALTH and the city
planners of East Providence, Warwick and/or Barrington. Achieving the goalofreopening by
2010 areas now closed to swimming, if possible, wil require concerted effort based on this
assessment.

2. By 2010. reduce the number and frequency of beach closures by 50%

RI HEALTH has collected consistent water quality data at 122 licensed beaches (including 72
saltwater beaches) since 1999. 2003 was a particularly bad year - 454 closure days including 397
days at saltwater beaches. It maybe most reasonable to interpret the goal with reference to a 5-



year average of saltwater beach closures - 174 days of closure. The goal would then be to reduce
beach closures by 87 days. (Three beaches in the Massachusetts portion of Narragansett Bay
report swimming water quality to EP A. The only closures reported at these beaches in 2003 were
2 days at Pierce Beach on the Taunton River.
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Sanitar surveys and investigations , involving multi agency cooperation, have been conducted at
several beaches that suffered numerous closures . Identified or potential sources included
stormwater discharges , boats , seagullS and other waterfowl , CSOs , treatment plants and pump
stations (failures), as well as river influences , and residential and industrial areas.

A two-pronged strategy is suggested. First is to focus on areas with most closures - 8 beaches
have accounted for 81 % of saltwater beach closure days since 1998. RI HEALTH, in conjunction
with other state and local agencies , has identified sources contributing to bacterial pollution at
these beaches 73

-- Warren Town Beach - closed 78 days in 2003
Investigations in 2003 found an overflow discharging onto the beach from a forced main
sewer line in disrepair. The town slip- lined the pipe and bacteria counts at the beach were
reduced dramatically. The beach may see some further improvement with the completion
of the NBC CSO phase 1 by 2007. Implementation of water quality restoration plans
(TMDLs) for the Palmer and Runnins Rivers should also help. RI OEM' s TMDL
implementation list includes work on 3 state storm water outfalls, livestock BMPs, and
public education. A TMDL for the MA portion of the Palmer River has been completed
and the draft is available for public comment. Other bacteria sources noted in the sanitary
survey include a large number of boats , birds , the Warren WWTF, a seafood processing
plant, and residences.

-7 eliminate food sources for birds on the beach , encourage "
discharge" by boaters, pursue implementation ofTMDLs particularly on
the Palmer River, and monitor to determine if closures are eliminated by
2007. Ifnot, stormwater discharge on the beach should be removed or
treated.

-- Conimicut Point - closed 67 days in 2003



Investigations have not identified nearby sources , other than seagulls. Conditions may
improve substantially with completion of Warwick sewering (and tie- ins) and phase 1 of
the NBC CSO project by 2007

-7 prohibit feeding of birds near the beach, eliminate other food sources
encourage sewer tie- ins , and monitor improvement with CSO project
completion.

-- Oakland Beach -- closed 66 days in 2003 .
Investigations showed storm water runoff, boats , and seagulls as nearby sources.
Improvements are expected as Warwick sewering is completed and stormwater
management measures identified as priorities in the Greenwich Bay TMDL are
implemented. Storm water management measures for the general area are included on
OEM' s TMDL implementation list. Some control measures identified in the TMDL as
planned or existing (by RI DOT or the towns), particularly swirl separators , are not likely
to be effective in reducing bacteria loads.

-7 pursue actions on priority discharges identified in Greenwich Bay
TMDL, ensure that control measures to be implemented are selected to
reduce bacteria loads , encourage sewer tie- ins , prohibit feeding of
waterfowl near the beach, encourage "no discharge" by boaters , and
monitor conditions to determine if additional actions are needed.

-- Barrington Town Beach - closed 28 days in 2003
Investigations showed stormwater runoff and seagulls as nearby sources. NBC'
CSO discharges may also be a source.

-7 prohibit feeding of birds near the beach, eliminate other food sources
and monitor improvement with CSO project completion.

-- Bristol Town Beach closed 26 days in 2003
Stormwater with high fecal content from a wetland swale as well as waterfowl hav been
identified as nearby sources. NBC' s CSO discharges may also be a source.

-7 determine source of high bacteria in the wetland swale, provide
disinfection if necessary, control waterfowl population at this beach by
eliminating food sources, and monitor improvement with CSO project
completion.

-- King Park Swim Area - closed 26 days in 2003
Nearby sources include CSO discharges from the city of New po ii, boat

discharges , waterfowl, and stormwater. Storm water separation, already installed , should
be completed. .Inspections have foutld boater discharge violations and fines have been
imposed.

-7, complete stormwater separation, continue enforcement of "
discharge" from boats, control waterfowl population at this beach by
eliminating food sources , and monitor improvements to determine if
additional action needed.

-- City Park Beach (Warwick) - closed 23 days in 2003
Stormwater runoff, boats , and seagulls have been identified as nearby sources.
Conditions at this beach are similar to those at nearby Oakland Beach described above.

-7 pursue actions on priority discharges identified in Greenwich Bay
TMDL, ensure that control measures to be implemented are selected to
reduce bacteria loads , encourage sewer tie-ins, prohibit feeding of
waterfowl near the beach, encourage "no discharge" by boaters , and
monitor conditions to determine if additional actions are needed.

-- Goddard Park - closed 21 days in 2003
Stormwater runoff, boats, and seagulls are also identified as nearby sources at this
heavily used beach. Conditions wil benefit from the same actions that benefit Oakland
Beach and City Park Beach on the north side of Greenwich Bay. However, being on the
south side of the bay, Goddard Park is further from sewering work. It is further from



priority stormwater management measures in Brush Neck Cove but closer to measures
recommended for Greenwich Cove.

-7 pursue same actions as above.

Secondly, there should be a special focus on lower Bay/South County beaches to preserve public
expectation. Because of heavy use, Scarborough may be paricularly important.

-- Scarborough - closed 6 days in 2003 
Stormwater from three nearby outfalls has been identified as the primar source.
Investigations of sources of the high bacterial counts have been inconclusive. Inadequate
sewage disposal facilities were found at a nearby campground and action is being taken
to eliminate that possible source. RI HEALTH and RI OEM await the results of microbial
source tracking conducted in September of2003. Further investigation, possibly
including additional microbial source tracking, is needed to identifY causes of high counts
at the other outfalls.

-7 conduct additional source investigations and analyze alternative'
solutions, including reduction, infitration, or treatment of storm water
discharges or relocation of pipes.

-- Easton s Beach - closed 3 days in 2003
Nearby sources include a pump station, stormwater, and waterfowl. A pump
failure during the 2003 swimming season forced a beach closure. Waterfowl food sources
(trash and extensive piles of seaweed) should be removed from this beach. Sources of
bacteria in the drainage ditch along Memorial Boulevard need to be identified.

-7 correct pump station problems, remove food sources from the beach
and investigate other sources of bacteria

In addition, to preserve public confidence, predictive models for closure should be developed so
that waiting for test results will not leave the public at risk.

3. By 2010, reduce the number of days shellfish areas are closed by 50% and reopen 2,000 acres.

, Four areas of the Bay are subject to conditional closure: Areas A and B in the upper Bay, the
main part of Greenwich Bay, and portions of Mount Hope Bay/Kickamuit River . Operating
rules now call for closure' of Area A for 7 days after a Y2 inch rainfall or a 0.5 milion gallon by-
pass. Areas A and B are closed for 7 days after a 1 inch rainfall and 10 days after a rainfall of
more than 3 inches. Greenwich Bay and Mount Hope BaylKickamuit River are closed for 7 days
after a rainfall of Y2 inch or more. Greenwich Bay is also closed for portions of the winter season
as a management measure to limit harvest. Water samples are collected and analyzed on a
monthly basis. Closure rules are adjusted based on the geometric mean of 30 samples at each of
the sampling stations in an area. Conditionally closed areas in the Bay total 14 663 acres (with an
additional 1 239 acres closed seasonally). Prohibited areas total 33 191acres (26 809 acres inRI
and 6 382 acres in MA).
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Phase 1 of the NBC CSO project should result in a 40% reduction in bacterial loading to the
upper Bay. Acre-days of shellfish closure should be reduced by 41 % in Area A (5461 acres) and
77% in Area B (3978 acres) . If closure rules can be adjusted to take advantage of these
improvements, the number of closure days could be reduced 56%.

The bacteria TMDL for Greenwich Bay identifies stormwater and wastewater (from septic
systems) as the major sources of pollution. Both Warwick and East Greenwich are extending
sewer lines. In Warwick, tie-ins are proposed to be mandated on a schedule that wil extend to
2010-2012. Storm water best management practices (BMPs), ranging from education efforts
through upland flow attenuation measures to infitration basins , are recommended and areas
prioritized. RI OEM has identified 18 stormwater outfalls (nine state owned , nine city owned) as
priorities for stormwater management measures. (These are included on OEM' s TMDL
implementation list.) The proposed bond issue could help support the cities ' costs. State costs
may be substantially covered by federal assistance for stormwater pollution abatement in
connection with DOT projects retrofitting roadway drainage systems. Warwick' s extensive
sewering project has taken advantage of synergy with roadbuilding work. (The sewer project in
included on the CWF A PPL.) Compliance with "no discharge" rules for boats is also importarlt
to ensuring improvement of water quality.

The aim of the TMDL is to restore the designated use of Greenwich Bay as a shellfishing area-
both the 1 716 acre conditionally closed area in the main part of the bay and the 680 acres of
permanently closed areas in the main bay and coves designated for shell fishing. Management
closures as well as precautionary closures in marina areas and in the vicinity ofthe WWTF would
remain but implementation of the TMDL should make it likely that 50% of the conditionally
closed area could be reopened.

Conditionally closed areas in the Mount Hope Bay/Kickamuit River area are along the western
shore off Bristol. They may improve substantially with completion of the Fall River CSO project
although no detailed estimates are know to have been made. The project is expected to reduce
fecal loading to Mount Hope Bay by 75%. Phase I, increasing the capacity of the WWTF from 50
to 106 MGD, is complete. Phase IIA, a main storage tunnel and screening and disinfection facility
for'the north system , should be completed by December, 2004. Phase lIB , to be completed by
September 2005 , will evaluate the project's effectiveness and examine costs and benefits of
additional measures. Interstat cooperation during this phase may enable a comprehensive
assessment of water quality and shell fishing management in the area. RI completed its 12-year



cycle shoreline survey for shell fishing impacts in 2002. RI OEM has pathogen TMDLs under
development for the Kickamuit Reservoir and Upper Kickamuit River. Septic systems, storm
drains , and other possible sources have been identified. Farm BMPs as well as storm water BMPs
are likely to be needed. Waren, the major RI community in the Kickatuit watershed, is about
70% sewered and has additional sewering on the CWF A project priority list. Concerted effort by
RI OEM to complete TMDL analyses underway and planned for the area can benefit from and
complement the Fall River CSO evaluation effort and other MA pollution control activities.
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TMDLs have been completed to address permanently closed areas of the Palmer, Barrington, and
Runnins Rivers - accounting for a total of 1658 acres. Additionally, draft bacteria TMDLs have
been completed for the Sakonnet River at Portsmouth Park and The Cove at Island Park and
Greenhil Pond and Tockwotten Cover area of Ninigret Pond - encompassing another 813 acres.
Implementation of these TMDLs is included on OEM' s TMDL implementation list and should
contribute toward the goal of reopening 2 000 acres.

Permanently closed areas of Narragansett Bay include 35 locations in RI and 5 in MA. The
largest areas are in Providence/Seekonk River (5 508 acres) and Mt. Hope Bay (including the
Kickamuit, Lee, Cole, and Taunton Rivers -- 4 844 acres in RI and 6 382 acres in MA for a total
of 11 226 acres). As a result of the CSO projects, some portions of these areas may be upgraded
in their use designation and opened conditionally, however no detailed estimates have been made.
Many other areas of the Bay are closed as a precaution because ofthe presence of marinas, docks
and treatment facilties and reopening is unlikely. Changes in extent of approved areas in recent
years has largely reflected these precautionary closures.

-7 Shellfishing area closure days are likely to be reduced by about 50% by 2010 through
completion of the NBC and Fall River CSO projects , sewering, and stormwater management in.
Greenwich Bay and BMPs in the Kickamuit watershed. Achieving the goal of reopening 2 000

acres is most likely through interstate cooperation in Mt. Hope Bay, a concerted effort to correct
sewage disposal problems in Portsmouth Park and Island Park, and implementation of stormwater
management and other BMPs in the Palmer, Barrington, and Narow Rivers and Green Hil andNinigret Ponds. 

. '



4. By 2015, restore Greenwich Bay and the Blackstone, Woonasquatucket. rand Wood-
PawcatuckJ Rivers to fishable and swimmable condition.

Because this panel' s charge is nutrient and bacteria pollution

, "

fishable" and "swimmable" are
interpreted in this context. Thus "swimmable" means meeting bacteria standards for swimming.
Fishable" means meeting dissolved oxygen criteria and, in locati ns where shellfishing is a

designated use, meeting bacteria standards for shell fishing. Dissolved oxygen issues are
addressed in a companion paper on Narragansett Bay nutrient pollution.

A. Greenwich Bay

Greenwich Bay is a shell fishing area and has three licensed swimming beaches (Goddard Park
Beach , Oakland Beach, and City Park Beach). Conditions and improvement actions to achieve
both fishable (shellfishing) and swimmable standards with respect to bacteria are discussed
above.

B. Blackstone River

Many segments of the Blackstone River and its tributaries are listed as impaired due to pathogens.
The Blackstone is not a shell fishing area. Bacteria sources include CSOs, WWTFs , ISDSs
storm water, and illcit discharges.

Developing a water quality restoration plan or TMDL for the mainstem Blackstone is a high
, priority for RI OEM but has not yet been completed. MA DEP also lists the mainstem Blackstone
, as in need of a TMDL.

The major sources of bacteria load to the Blackstone River are CSOs. Both Worcester and NBC
CSOs discharge to the Blackstone. An extensiv CSO abatement program in Worcester was done
in the 1980s, reducing overflows to a single outfall. Ongoing work to upgrade the UBWPAD
facility should reduce activations from 24 at present to about 7 per year. NBC' s CSO reduction,
project wil address outfalls to the Blackstone River in phase 3 but completion wil not be l)ntil
2022.

Six WWTFs discharge directly to the mainstem Blackstone River and four others discharge to
tributaries. Except in the event of bypasses or failures (such as with the power failure at the Upper
Blackstone facility in October, 2003), these plants should not contribute large bacteria loads.

Many communities inthe watershed are not sewered but no estimates have been made of the
contribution of septic systems to bacteria loading. Municipal onsite management plans are
beginning to be adopted. Glocester has a proposed management plan Otl the CWF A PPL and
Cumberland has one under study. The Blackstone watershed in MA and RI wil be the site of a
National Decentralized Wastewater Demonstration Program. Some communities are installng
sewers. Burrilvile, for instance, has sewering proposals on the CWF A PPL.

Worcester is a phase I community in EPA' s storm water management program . There are 8 MA
and 5 RI phase II communities in the watershed and all have proposed or are developing
stormwater management plans. Though. the TMDL has not been completed, storm water
management projects for 16 areas in RI' s portion of the watershed are identified as likely to be
needed and included on OEM' s TMDL implementation list (8 local and 8 state). No loading
estimates are available and, although pollution reductions are expected, quantification wil bediffcult. 




